The linear thermal expansivity of polycrystalline silver iodide has been measured with a "Fused-Quartz Tube" appa ratus in the temperature range 170 -500 °C, the mean linear thermal expansion coefficient being ai,0= (2.607 + 0.00182 t) 10"5 ^C "1). An irregular change in the thermal expansivity was found close to 432 °C where an order-disorder transition has been re ported.
In the high-temperature modification (a-Agl) of silver iodide above 146 °C there exists a high elec trical conductivity which is attributed to the high fraction of vacant sites in the cation network The transition from the ordered (low-temperature) to the disordered (high-temperature) phase is generally assumed to be completed close to the transformation temperature. However, heat capacity measurements on silver iodide by Lieser2 and by Perrott and Fletcher 3 show an increase in cp up to about 430 °C followed by a sudden decrease leading to a "lambda" curve. Measurements of electrical conductivity and silver ion diffusion in silver iodide by Josefsson, Kvist, and Tärneberg4 show a change in the tem perature coefficients at this temperature. The Grün eisen theory 5 predicts that a sudden change in the specific heat should be followed by a similar change in the thermal expansivity. Dilatometric measure ments by Lieser 6 fail to show any drastic changes in the thermal expansivity around 430 °C. Since such an effect might be small and since evidence for an additional second-order transition at this temperature is accumulating it was decided to re-measure the thermal expansivity of silver iodide in the appro priate temperature interval.
Experimental
Commercially available silver iodide ( purum grade) obtained from KEBO AB, Stockholm, Sweden was used after drying in an oven. Since it has been indicated 3 that impurities might obscure the effect, silver iodide was also made from reagent grade potassium iodide and silver nitrate (E. Merck AG, Darmstadt, Germany) according to a method de scribed by Cohen and van Dobbenburg7. The salt was cast into cylinders or pressed using a hydraulic ram with a pressure up to 50kN/cm2. A mean sample density of 5.23 -5.46 g/cm3 was obtained by pressing (tabulated value at room temperature8 5.68 g/cm3). The density changed slightly over the length of the samples since they were compressed from one side only. The sample diameter was 11.2 mm and the length waried between 30 and 40 mm.
The experimental arrangement has been described elsewhere 9. The temperature was changed step-wise every two hours, the steps being 15 °C in the runs intended to cover the whole temperature interval. In the runs covering the expected lambda point the steps were 2 °C between 400 and 460 °C. The plastic flow of the samples which starts somewhat above 400 °C was corrected for graphically as before9. A numerical method in which the temperature de pendence of the correction terms was calculated was tried in order to minimize the scatter. Satisfactory agreement between the graphical and the numerical methods was obtained.
Results and Discussion
Expansivity readings were made after the samples had been repeatedly cycled between 150 and 450 °C in order to remove stresses which might have been introduced when passing through the phase transi tion at 146 °C. A plot of (l -l 0)/l 0 (l0 length at room temperature) for a sequence of increasing and decreasing temperatures is shown in Figure 1 Relative length change (l-l0)/l0 versus temperature t of a sample of silver iodide for a series of increasing (X) and decreasing (O) temperatures (l0 length at poom temperature). The first part of the curve shows some remaining stress being annealed out. The following branches are displaced downwards due to plastic deformation of the sample at high temperatures.
to plastic deformation above 400 °C, consecutive branches of the curve are displaced downwards. The mean linear thermal expansion coefficient is defined as
where l0 is the sample length at the temperature t0 . a i80 corrected for sample plasticity is plotted in Fig. 2 (1) with a standard error of estimate of 0.4%. However, readings taken with a temperature interval as great as 15 °C may fail to show evidence of irregular changes in a occurring within a small temperature range. Thus runs were also made with an average temperature step between readings of 2 °C every two hours in the interval 400 -460 °C. Corrected plots of I versus t were drawn and the quantity d//d£ (approximated as Al/At, At = 4 °C) divided by I is shown as a function of temperature in Fig. 3 for a pressed sample made of commercial silver iodide. In this case the plasticity correction may be com parable to the thermal expansion (particularly above 432 °C where a change in flow properties has been observed10) but the corrected plots of I are still resonably smooth over the whole temperature inter val and the derivative dl/dt shows an appreciable irregularity only at about 437 °C. This irregularity corresponds to a change in thermal expansivity of more than 50% while the scatter in dl/dt calculated in this way is lower (about 10%)11. Three different samples were studied in this way: 4 runs were made on "commercial" salt, 2 on "pure" salt and an ad ditional check on commercial salt. The irregularity (which might be interpreted as a lambda point) in the thermal expansivity occurs at 437 ± 3 °C. The present investigation and the plastic flow studies by Jansson and Sjöblom 10 indicate that the mechanical properties of silver iodide change at a temperature slightly above 430 °C, where changes in the temperature dependences of electrical con ductivity and silver ion diffusion have been ob served by Josefsson, Kvist, and Tärneberg 4. Specific heat measurements by Lieser2 show a gradual in crease in cp with t above the phase transition at 146 °C. His measurements were extended by Perrott and Fletcher 3 who found a lambda point in the tem perature dependence of cv at about 430 °C. The cor responding irregularity in the thermal expansivity observed in the present work is smaller than could be expected from their data. They interpreted their observation as clue to a gradual disordering (in "pure" Agl only) starting at 146 °C and being completed at 430 °C. This view has been disputed bv Widersich and Geller 1 who point out that the entropy of transformation at 146 C is the same both for "pure" and nonstoichiometric silver iodide. Moreover, even if the mechanism suggested by Perrott and Fletcher 3 does operate, it cannot be respon sible for a lambda point in the thermal expansivity.
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